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£ <9*H"i ^<M3j- 7l#iA^ .tij-r^ ^i-ofl o,^ InGaAs/InGaAsP °J*H-I- »$^S\ ^ 

^ 3-2.3*1, ^7fl## <WM InGaAs/InGaAsP 71^41 ^^o s cf§- ajlH'M 

^^71 «a=^H-# ^^5} ^ofl $i<H>H, A o V 7l g7fl£°.3. SiN x 4 SiQzl- *B-*Kn. InGaAs/InGaAs 

P °^H-# ^7fl^A^ ^13 InP<=>li4 InGaAs ^£ InGaAsP ^ °o^>-f 

*Rr ^-f , A ^7l -ff-^ ^ «Bl*ll £7fl## <>l-g-i& _tiJ- £ ^ 2 *Kg- <^^o. # 7}^M %qi%ZL ±$ £ 

S.^ £3 ^1^1 1*|2J€ ^§-*H ^^H-lr^S 71 ^ 3^13-2-3.^ 6 <M-f# 

£ 7 

1: g A)! A-] 

.t 1 ;].'?-) '?.Kif|- -f r $? 

£ l£ <£*K~i Jf^^S} ^ 3*3 ^-f S^JE^l t|.. 

£ 2tt CBE ^ «S=4-f # ^3 7fl^<=>lcf. 

E 3^ £ ^*-g-E<>14. 

£ 4-b 1*13^ *1S#<>1 ^el ££<i 4^ M-eM*t HHfli^l4. 

E5^cr 750 °C 4H l^eltMJL^Sl 1*13 cfltMJlE^ 3 ^^lf- 4eH*t ZLHfl^<^14. 

£ 6£ Si0 2 -SiN x i£^ «l-g-SH <£*K-# yl^Aj-ofl ^=L* £b -fr^iHI l^Sl 2# «| i# 4^\£ 

E 7^ Si0 2 -SiN x 2it ^ <ti:E*fl S7ti#3 6 l-§-^ 1*1 3^3*1 7Hft>JMH £<>H±r 

^Jf* B£ H7 fl *V-^ u^vfl ^^^14 

£ 8^ Si0 2 -SiN x 2# 33 ^E*ll g7fl^l i*Kg- 61^37 750 °C°1W 1*1 «£*l~f# 71^^ 2*1 

*l£ «fl^fl 1*13 ^RV°1 *H*S ^Bhfl ZLEfl^lcf. 

£ 9-cr Si0 2 SiN x ^ S>5.^| ^7fl^ <>l-§-*M 7l^H ^Jf-aj tiflH^j ^71 3 ft -fr^ -ti>£^l 

^ 71^51 ^711^^; 6l-g-*H # las^-i- ^^^S ^^l^Tfl ^^1^ ^^1 & A 

A^S]^ SiN x ?J Si0 2 ^^4 ^5^1 ^H-# ^2 W^l ti>£^l ^7fl#Bl °o^l-f # 



21 ^oj^ 6 i^ H «g=^H-# ^21- ^ ifflH^ 2^§>fe 71^614. 6 ] 71 AVg-^ ^-f , 
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MOCVD (metal -organic chemical vapor deposition) , MBE (molecular beam epitaxy) , CBE (chemical beam 
epitaxy) ^ *\ $ 7}*] lfi-^ ^ tt^t °<J*R-# ^t" ^3-2.3. #7fl V 

31^. 



InGaAs/InGaAsP ^3 3-f , 7l#3 S7fl^g- oj-g-ft <8*H-# ^-^^ ^A£r 'Jap. J. Ap 

pi. Phys. Lett., Vol. 29, pp. L961 -L963, 1990' ^7fl^ ^7] 7}^ ^>-f# -tff^M ^7fl 

f^l WS^l SiN x W£ °^Rt f^l^ ^7fl^^, Si0 2 ^H}-^ ^^11 <5WRr £ 

7flS^£ ^-§-=1^4. 

nel^, #7l f^7l^a- -f^l £7fl## ol-g-^M *Kr -iWfl ^7fl^ 3, <1 

1: #51*11 li7fl« °l-g-*M ^^Srf- ^ ^1^1 51^. 



£41*1 -8-3*11 37fl# 45131 S7fl^ o.s.^ <8*H-# ^^£1- ^ 8iS? 



A o v 7l £ 1^3 s.^^ ^^7] 7l£* A]-y-o.s.^. ■fr^.zY&W-k 6 l-8-*H InGaAs/InGaAsP ^R-irn^ 

7W1 4€- 4E^i S^*l-7l ^1*> <8*l-f f- ^iWr S3 41 5a*H-H. -y-^l S7fl#^3 SiNxM- 

SiOzl" 4-8-*1-jL InGaAs/InGaAsP <£*K"1- A <Hf3 StS^l S7flf^3 ^-<U InP^lM- InGaAs ^£ InGaAs 

P 1 *b8-*H W-f « ^^WRr 3*. #71 ***31 ^7fl^ 31 45131 £7fl^# *l-g-*v ^jui .45^1 a.^. 
a Wt 71W £3 £51?} i*<H^°l 1*1 ell- -f-sM <#*R#^ 7^1 ^a\<L5. W TfllH^^ 

^^lSr^l ^Al^r4. 

£ 2^ ^ CBE H o v ^^3 InGaAs/InGaAsP °o^R# Sfe" 

£ 2«H1 4^1- ^ol HV^^l ^7fl#5l ^^a^^i- 4^71 ^1*11 «3=^hf# ##^3 *£*H ^7fl#^.3 

InP, InGaAs ^ InGaAsP (1 .25Q) °J ^ 7^1 Ala§ ^#^4. 

^^-f #4- InP^l InGaAsP (1.25Q) ^M°H ^lfl^l InP^l 7 nm ^^1^ InGaAs ^ 

3 ^Sl^ #^^1^51 1550nm^lAi «3=^-f# tg^- s]3t ^^^4. ^ 

^i*t ^*fl -ff^i^l pecvd^ Si0 2 ^ sin x w«>i ^bg-^sa^. 

«leitt ^AS. 27fl5l -{f 3^ i^flf^V 3 7flSl 45.^1 g7fl#5l # 67fl5l ^ a 7 > $131^^4. ^ll 

^1 SI tij-^^l -fl-^Jifl i-t^S SAl^, InP -Si0 2 , InP -SiN x , InGaAs -SiO 2 , InGaAs -SiN x , InGaAsP -SiO 2 

* InGaAsP -SiN x °14. «H 3 ^£ ^ ^l^H^I ^7l^# °l-g-*M -^3^1 ^7^> 

* ^i^l i^ 1 ^^^ ^7.1-f #51 HEH^# € AlSSl ^e^ij. Hl^M 

^£1- 4^^^ ^t^AS «liiL*>^4. 

£ 3^ ^ *^*#£oltl-. 



444*1 10 -0326773 



£ 341 £44 44 4°1 4 4*341 44 Wt 4444 44<i4 ^^(| _ti}T=3l * 7 fl^ ^l-ofl InGaAs/In 
GaAs 4444 CE^S] ^44 4tt *H^4^£ 444 444 £^"44. 

(a) 444444^ (CBE:Chemical Beam Epitaxy) 41 44 InGaAs/InGaAsP 444# 7} 44 44 4^ 4^ 
100)4; 

(b) 44^444 44714^4^ (PECVD: Plasma Enhanced Chemical Deposition) 41 44 4444 7144 44 
4 44(Si0 2 ,SiN x )4 444^r 43 (^200)4; 

(c) 445.1 °l-§-*H 600°C ~ 800 TC 41 4 44 ~ 12-&4 1434-^ 43 (^300)4; 

(d) 44*11 444 ^44^ 43 (^400) 

£ 44- 8444 4^1 4^414 4*^4 A] s o] 14= ^Afl^ol^ iLo^i}. 

£ 441 444 44 4<4 4£7> ^7>444 ^^oj^ol f 7 }^, 444 4^4 44#4 4fe 4 = 4 44 SiN x 
^7fl#ol S i0 2 44^iL4 4444 4444 44^ 4444 4^43 ^4444 37 11 44^4 4 4 $14. 

#4 £ 4^ £4 4444 444^ 444 4443 ^4 ^ 4M4 4£4 44#4 #44151 ±L*1 & 

4. 

SiN x 44#3 44 InP4 7>4 &4 ^-^ll 4^5^ i nGaAs7 > 7>4 34 34^41 °1 4^r ^31 

Si0 2 £4^£l InGaAs7> 7>4 g£ ^^^ojf- <£o_?]jL InGaAsP7l- 7}^ 44 ^44°lf- 4-° 44. 



£ 5^ 750 °C414 4*1 314 *\3,%3\ 442] 4441 n^g. 3)44<>l^t- j^^t-fl, 444 <$44# ^44 

3 4514 4 44*1 £4^4 4t> 3^4 ^-oj^ jao^ji. flo.^ £t > «g^3] Al^VS] ^7H 44 44 

44 444514 444<>i 344<>1^1 ^7>*t-^ i^§4. 444 44451:5. 44443. 4^4 444 4435i3 
*1S 4^ "fflH^-i: 441 i443l^ 44, 44*11 S7fl#4 #4 4 4514 44#£l ^44 444 444:2 ^itv 
£51 <a^ai 444 3«-5is4 351* sit ^ 



4444 ^7fl#o_^ *M 444#3 ^4 714^1 44^# «J1H^# ^2)0.3. 4=7fl 4slfe ^1^ *41 

4 Al^El^ ^4[Appl. Phys. Lett. Vol. 49, pp. 510 -512, 1986]. 

£ 6£ SiN x 4 Si0 2 4 4^ 4^ 44^# ^44 444^ 44^#s ^ A J4 714^ ^4-5. 

s. 4^ 44^^ SHH^-i: ^4 4fe S4 ^^4 5L^£°14. 

^7} s. 4 ^ £ 5# 5-4^ oi^s)^ «V^- 44, SiN x 4^4 44^1:51 ^H— -u-c- Si0 2 4^^1 °M-flr^ lEH^Ji 
4 34 =M a 4£4 ^4^51 ^ofl ^ 4^44. 444 4^4 441- -§--§-4^ 4 7 J4 4£ 
4 £4*4 4^ 44^4 ^^4 Si0 2 -SiN x i44 4444 4^ 4^ 4^ 4-44 44 44 ^$14^- 
4 4^4 47>44 4i 44^1 4£4 S4^4 444 44%^4 4^4^ ^4 ^ 4^ 4h4^1 44 444 
4 4 44. 

£ 7 4 £ 84 471 £ 64144 "WIS 4£4 44#4 44 InP, InGaAs 5i InGaAsP 4 4, SiO 2 -SiN x 2:4 

4 si 4 ¥ ^444 4-4 44 £ 9414 $L°}^ 44 44 45L4 £4* ^ 44^1 £4 #4 s44<=i 44 4 51 
^ 34 441 44 44 4^3 4£ ^ 44b1 444 1K-t 444 4^14. 

471 £ 7 4 £ 8414 4 4 514°1 SiO 2 -SiN x 2l 444 £4* S44^ 4 InP 4 InGaAsPl- 4-^4 44 
444^ ^47> inGaAs4 4S.4 44^^.^ 444fe ^4^4 443 4H43 47> 44 4 4 44. 



10 -0326773 



o.s 4 <£b|4 hj-^i^.^^ jg.^ «> £ ^ ^ 7 fl^4 -S-4^11 S7fl#S] 34*1 Al^-t ^ 514. °1^7ll 

4-^4 £ 93 4*1 «g=^H-# ^S^Hl g7fl 4€ =r 514. £ 7 ^ £ 8°114 iL^r 44 4°1 

InP(SiN x ) -InGaAsP(SiO 2 ) 244 <>1444 ^-f7> 2.^ t*|e| *14 4 ^e] 4-51 i cflSfl 7 R> 4^3 4H 
^ 4# 4?H £4. 

4^2] .£4 



oRMH 4^4 44 4*1 4 4^1 4444 4444 44°114 44*H £ 7 fl4 34 InGaAs/InGa 

AsP 4444 54^1 4=4 444 44 44. 4, InP 7l^H InGaAs/InGaAsP 4 

444 ^25] «l£ 7 ^ 4444 423H 44*1 47fl44 4^3 434 7-1^^^ 3^£°l7> 7>444 

4444 42 443 4^4 471144 ^ i^ti#3 ^fh, 4*13 4£ 4 4*13 444 

o. S *| Bfl^7fl ol^^ - 0^. 4^ b^zl44, ^]4 4 444 51^43 44*4 451^14^4 *144 

o] 4444 7j44i 4 s - 4& 4514 4}-4*fl 47fl4 244 44 <3^4 44i 4*^4^4 4 s - 4^- Ul flE7fl 
4 44 <3^44 4H4 InGaAs/InGaAsP 4444 7l44°fl 44 4 44. 



214, £ 4^3 61^.^ ^-f , SiN x ^ Si0 2 44 £7fl4 ^4*1 44 4 4514 471143 f^f- 44*1 4-° 

444 244 444^ 4444 424 443^=- "JlH^^r 4t11 4# 4 5U4. 

4 4^4 °14H4 44^ 4^44il4, 4 4 4444 *H44 34 s - *fl*j=|°Hfe- 44 € 344. 4 

4^4 444 71^ 3-aH14 443 444 44 44^, £ ^43 4414 4414 tis 44 i434 44*111- 4 
44?11 4^ 214 244t14 4=711 44§ 4 44£ ^44. 444, 4-S- ^ ^^4 ^^1 

(57) -s-rSi 
1. 

InGaAs/InGaAsP ^4"f #^2: 4^ 4^^^S 4^ 47fl 4^71 4t> -fr^^l ^ ^4-f# 

4^1 ^-4^1 ^7fl^^^ SiN x 4 Si0 2 1: 4-§-4i, InGaAs/InGaAsP g7flf^^^ ^-^ 

InP, InGaAs InGaAsPl: 4-§-4°i °<J=4-9-# "^SJ- ^-f, °1€ ^-^^1 ^ ^7^1-^ ol-g-ft -fr^ 

*H -StH^l ^t* ^4-f# u^zl f-^H Wf^i 71^ ^faj-SJE 4€- HEH^^ ^Tfl 4 

H^r 4^: 4^ ^*H3j- 7l#i^ -o.^^ g7ll^ ^InGaAs/InGaAsP ^4-f# 

^^3- HI 01^^, a o v 71 InP 7l^i ^7^ff5i S iN x 4 Si0 2 l: 4^-*M HEH^ ^^144^ ^ 

5- 4^ ^4-f# ^11^15} 7l#^Ai g 7 fl^ ^-tofl InGaAs/InGaAsP ^H^S] 2:4^ 

^. 

4. 

1-11 Sl^^i, tf7l ^4-f# SEH^ €^>1# -¥l-sfl ^-4^1 S7ll^ ^ ^7fl*^ 600°C ~ 800°C5] 

4^ ~ 12M ^^£]4fe 4-1: ^^S. 4fe ^4^i§l- 4^^Ai ^.4^ ^Hl 5] 4 InGa 

As/InGaAsP 44^# SEB^5] ^44^. 
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3^5. 

H 5fl°H, A o^l SiN x ^> SiO z # <9*H"1 o.S 2E£*1-jI °1# ol-g-isH <8=*}-f # 7^1 ^f^- 

4^ CE^4 5^ ^<L5L ^HM" 7l#<*H -fr^ ^7fl^ 3^ 

InGaAs/InGaAsP <8*H-I- a jE 7 ^ 2:4"^. 

3^ 6. 

3^ HI Sl^H, # <*KE^ £7fl^°.S InP, InGaAs ^ InGaAsP S] 3H V # 

^1 -«Jr£^l g7fl# 2:^1 SRMnGaAs/InGaAsP <9*|-M- IBB 3 3 2^^. 



g JHSgnP, InGaAs, InGaAsP) 50 nm 
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